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APPENDIX E 
Land Crab Trace Element and Total DDT Statistical Analysis 

 
 
This appendix presents a statistical analysis of the trace element and total DDT data for land 
crabs.  To distinguish sampling areas that may be significantly different from each other, the 
means from all areas, including reference locations, were compared.  Nonparametric Kruskal-
Wallis tests were conducted, along with parametric ANOVA followed by multiple comparisons. 
Results from these tests were the same; for ease of presentation, only the results of the ANOVA 
tests are discussed below.  Multifactor tests that evaluated the impact of sex and size were also 
performed, but these factors were insignificant in all tests. Those results are therefore not shown 
here. 
 
In these calculations, the method detection limit for trace elements was used to represent values 
reported as non-detects. For total DDT only the detected compounds were summed, that is, non-
detects were treated as zeros.  Since nonparametric tests rely on ranks, and not absolute values, 
this method of accounting for non-detects tends to have marginal impact on the results.  An alpha 
of 0.05 was applied for significant findings (a p value lower than this indicates a statistically 
significant difference exists among some sampling areas).  The sampling areas were: 

Area 1:  Downgradient from SWMU 7 
Area 2: Downgradient from AOCs J and R  
Area 3: Laguna Kiani  
Area 4: Laguna Kiani South 
Area 5: Boca Quebrada  
Area 6: Laguna Playa Grande 
Area 7: Mosquito Bay 
Area 8: Puerto Ferro  
Area 9: Red Beach  
Area 10: Blue Beach  
Area 11: Bahia Tapon  
Area 12: Live Impact Area (LIA) 

 
Reference sampling locations were: 

Area 13: Blue Horizon Reference 
Area 14: Humacao Wildlife Reserve, Main Island Reference 

 
The ANOVA table splits the variability observed in concentrations of each trace element into 
two components: a between-areas component and a within-areas component.  The variability of 
these two components is then compared by calculating an F-Ratio, which is the ratio of the 
between/among-areas components.  If the ratio is sufficiently large (i.e., there is much more 
variability between areas than within), then the probability (P-Value) that the mean 
concentrations at all areas are even is small.  A P-Value less than 0.05 is associated with a 95% 
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confidence level and is generally considered significant. To determine which means are different 
from each other, a Multiple Range test was performed. 
 
In the Multiple Range test, area means are ranked from lowest to greatest.  Groups with means 
that cannot be distinguished from each other (i.e., homogeneous groups) are then identified using 
columns of X’s.  Within each column, the concentrations joined by X’s form a group of means 
within which there are no statistically significant differences (using Fisher’s Least Significant 
Difference procedure).  With this approach, there is a 5% risk of calling any given pair of means 
different when they are not.  Because the area means span a range, there are often columns of 
homogeneous groups that overlap other columns of similarly homogeneous groups. 
 
Graphs are included to further illustrate differences between areas.  In these graphs, areas are 
ordered across the graph, and the mean at each area is plotted showing its distance from the 
overall grand mean of concentrations (in blue).  If an area mean is extremely different from the 
overall grand mean of all areas, that value may be different.  Upper and lower decision limit lines 
(in red) are calculated and plotted such that pair-wise indications of differences have a 95% 
confidence level associated with them. 
 
Additional information regarding apparent differences is noted as appropriate. 
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